ranges have included seeding desirable plant species (Stoddard, 1946; Plummer et al., 1955) . Little has been done to develop a sound understanding of the interacting systems responsible for maintaining these ranges, although this approach has been recognized by some as being necessary (Humphrey, 1962; Manis, 1967) . Since the interactions among species need to be studied, it is clear that the niches occupied by insects should be examined.
Insects, aided by their high rate of reproduction, rapid dispersal, and sometimes rapacious appetites are vital members of almost all terrestrial communities, and may ultimately determine the fate of some plants in their respective communities. The importance of insects on western North America ranges has been reported by Knowlton (1966) , Manis (1967) , and Jorgensen and Tingey (1968) . Thrips (Thysanoptera) are small slender insects between about 0.5 and 5.0 mm in length (Fig. 1 Bailey and Knowlton (1949) listed only 47 species of thrips from Utah, but many of them were reported from plants within the sagebrushgrass ranges. Know1 ton and Thomas (1933) suggested earlier that the damage to some of the range plants by thrips was more serious in Utah than was usually supposed. Since phytophagous thrips have been reported from range plants where they are potentially damaging, it was necessary to closely examine the niches they occupied. This paper discusses the thrips associated with three economically important native shrubs and one grass seeded into the sagebrush-grass community in west-central Utah.
The four plant species were: big sagebrush (Artemisia trident&a Nutt), rubber rabbitbrush (Chrysothamnus nauseosus (Pall.) Britt), antelope bitterbrush (Purshia trident&a (Pursh) DC), and crested wheatgrass (Agropyron desertorum (Fisch.) Schult).
Study Sites
All of the study sites were located near or in the southeast portion of Tooele Co., Utah, at an elevation of about 1737 m (5700 ft), and with an annual rainfall of about 33 cm (13 in). Four sites were selected for each host plant, totaling 16.
Crested Wheatgrass
Site 1, pasture no. 27 at the Benmo're Experimental Range, was predominantly crested wheatgrass. Site 2, an unfenced area at the Benmore Experimental Range, included crested wheatgrass and big sagebrush as co-dominants.
Site 3, located 10 km (6.2 mi) west of Eureka, Juab Co., Utah, included essentially only crested wheatgrass which had been seeded after the sagebrush had been removed. Site 4, a Utah State University experimental pasture located about 10 km (6.2 mi) south of Eureka, was essentially a pure stand of crested wheatgrass.
Big Sagebrush
Site 1, pasture no. 2 at the Benmore Experimental Range, was predominantly big sagebrush. Site 2 occupied the same area as crested wheatgrass site 2. Site 3, about 11 km (6.8 mi) west of Eureka, was nearly a pure stand of big sagebrush. Growth of the big sagebrush in site 3 was unusually vigorous, some plants being about 1.8 m (6 ft) high. Site 4, about 5 km (3.1 mi) south of Eureka, included big sagebrush and antelope bitterbrush as co-dominants.
Rubber Rabbitbrush
Site 1, pasture no. 19 at the Benmore Experimental Range, included vigorously growing rubber rabbitbrush in the washes. Site 2 was located in a wash of an unfenced area at the Benmore Experimental Range. Site 3 was located about 5 km (3.1 mi) north of Vernon, Tooele Co., Utah, where rubber rabbitbrush was co-dominant with greasewood (Sarcobatus vermiculatus (Hook.) Torr.) along the roadside adjacent to a sizeable wash. Site 4 was located in a Utah State University pasture about 10 km (6.2 mi) south of Eureka.
The only other plant species present in substantial quantity at site 4 was cheatgrass (Bromus tectorum L.).
Antelope Bitterbrush
Site 1 was located about 8 km (5.0 mi) west of Eureka, where antelope bitterbrush was small and rather widely scattered. Site 2 was in the same area as big sagebrush site 4. Site 3 was about 5 km (3.1 mi) east of Eureka where antelope bitterbrush was rather dense, and with vigorous growth. Site 4, similar to site 3, was located about 8 km (5.0 mi) east of Eureka.
Methods
Sixty-five sweeping and 65 Berlese collections were made during the summers (June-September) of 1966 and 1967 from the study sites. Foliage and inflorescence were excised with as little disturbance to resident insects as possible, then sealed in paper bags. Litter from beneath the respective host plants was also sealed in paper bags. These materials were then placed about 10 cm (4.0 in) deep in Berlese funnels for 48-56 hr, from which the thrips collected in an AGAs solution. Specimens were then cleared in cold (4C) lacto-phenol for l-3 weeks and then mounted in Hoyers media.
Results

Twenty
species were collected (seven were undescribed), although only eight were collected in substantial numbers (Table 1) . Specimens from all sites were pooled for analyses, since individual collections were often rather variable. The Berlese sampling method raised questions with regard to its quantitative accuracy; thus, the analyses were based largely on the incidence of occurrence.
Frankliniella occidentalis, F. minuta, and a new species of Sericothrips were most frequently collected in the 65 samples. Nine species were restricted to one host species while only one was collected from all four. Another nine species were collected only from foliage 3 AGA is a preservative especially adapted for thrips.
It includes 8 parts 9.5% EtOH, 5 parts distilled water, 1 part glycerin, and 1 part glacial acetic. acid.
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TINGEY ET AL. preferred big sagebrush and F. occidentalis and Sericothrips sp. preferred rubber rabbitbrush. Host preferences could not be determined for F. minuta, Frankliniella sp.9 and T. tabaci. Among these eight species only 0edaZeothriP.s sp. showed a habitat preference for litter over foliage (Table 1) .
Aeolothrips duvali
Seasonal changes in the relative numbers of thrips were determined simply by computing an index of the number of times a species was collected divided by the number Discussion of collection attempts. The index This discussion is restricted to varied from O-l as the density of thrips increased.
Although these thrips species that are considered analyses were based on an assumpeconomically or ecologically importion of random distribution, which tant to the host species studied.
was not demonstrated, they were Anaphothrips zeae was reported used to indicate the direction that from agricultural grasses in Utah the population density was moving, by Bailey and Knowlton (1949) and and with considerable confidence Bailey (1957) . It was restricted to since the results were not related crested wheatgrass in this study, to real number densities. Changes where it was most abundant in July.
in the relative densities of the eight Most species of Anaphothrips inmost abundant thrips are presented habit grass and sod, where they can in Table 2. cause considerable damage to small 
